1/26 




£JG. 2 

20 

/ 

Bead Mapper 




PAGE 1126 * RCVD AT 10/26/2005 4:47:49 PM (Eastern DaySgtt Time] 1 SVR:U$PTO-EFXRF-6J34 ' DNIS:2731609 ' CSIO: ' DURATION fmm^W-iO 



OCT-26-2005 16:52 WfiRE FRESSOLA P. 02/26 

HI : REPLACEMENT SHEET 



40 



\ 



41- 



42- 



2/26 



Obtain Encoded 
Microbeod(s) 



functionolize Encoded 
Microbead(s) 8 



43 

A 



Perform an Assay Chemical Reaction With a 
Plurality of Functionalized Microbeads (72-74) 



44, 



Flace Encoded Beads 8 on 
Groove Plate (or Chip/Substrate) 



45- 
46 



Read Bead Code and 
Bead Location with 
Bead Mapper 20 



47 



Read Bead Fluorescence or Analyze ; 
Reaction and Bead Location 
With Reader/Scanner 824 




r 


Determine Be< 
Bead Location Fr 


id Code From 
om Bead Mapper 



48- 



Provide Assay Results 



FIG. 3 



PAGE 2126 • RCVD AT 1012612005 4:47:49 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-6/34 « DNIS:2731609 * CSID: * DURATION (mm-ss):04-50 



OCT-26-2005 16:52 



WARE FRESSOLP) 



P. 03/26 



REPLACEMENT SHEET 



3/26 



CO 

f J s 

^ S < s 



4 



8-* 



CO 



o o 



(A -J 

U 

CO . 
CD ~k 



1 



£2 

si 

5 1 



PI 



to 

CO 

^ J* 

a: lj o 

02: 

■* & 

to 

0) 

< 



■a 



cr to 




o 
c 

o 



/A 



2 o "ti ©■ 



* 8° 



A 



CD 



.3 + 



DUi 

38: 

CD < 



7^ 



oo 




8 



A 




PAGE 3/26 * RCVD AT 10/26/2005 4:47:49 PM [Eastern Daylight Time]* SVR:USPTO-EFXRF-6/34 * DNIS:2731609 * CSID: * DURATION (mm-ss):04-50 



OCT-26-2005 16:52 



WARE FRESSOLG 



P. 04/26 

REPLACEMENT SHEET 



4/26 



66 



76 76 





— 3tl 









72 



10 



58- 



TT 




HiiMii fn Jin rfT 




(1 2 


3 4 5 6 


7 8) 





/W 76 64 



76 



L. 4 



8 



76 76 



72 



10 

12 



iimuimmnMifT 



58- 



-(1 2 3 4 5 6 7 8) 



76 

FIG. 5 



76 8 





*52 Q 7 \ A O 



A o 
77O— W 

53Q 72 _ 
52 C3 !78 77 58 l=l77 52 ^ 

77 A^° 5 a 
54 A^^a A 58, 

I=h7R ^7R CD 




70 



60 



PAGE 4I26 * RCVD AT 1 0/26/2005 4:47:49 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-6/34 " DNIS:2731609 1 CSID: 1 DURATION (mm-ss):04-50 




PAGE 5/26 • RCVD AT 10/2612005 4:47:49 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/34 « DNIS:2731609 1 CSID: * DURATION (mm-ss):04-50 



OCT-2&-2005 16:52 WARE FRESSOLA P. 06/26 



REPLACEMENT SHEET 



6/26 




PAGE 6/26 1 RCVD AT 10/26/2005 4:47:49 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-6/34 * DNIS:2731 609 * CSID: * DURATION (mm-ss):04-50 



• • OCT-26-2005 16=52 WARE FRESSOLA P. 07/26 




REPLACEMENT SHEET 



7/26 




PAGE 7126 * RCVD AT 10/2612005 4:47:49 PM [Eastern Daylight Time] ■ 8VR:USPT0-EFXRF-6I34 * DNIS:2731609 * CSID: ' DURATION (mm-ss):04-50 



OCT-26-2005 16=53 WARE FRESSOLA P. 08/26 

g% ' REPliACEMENT SHEET 



8/26 

120 122 128 130 




132 



M 



70' 



Aj Aj> A 3 A 4 A5 • * • 





CCD 


y. 




w 





60 



68 



A 1 A 2 A 3 A 4 ^ 




17 bits turned on 



Bits: 1 f 1 11 1 1 1 1 1 1 1 1 1 1 
Illustration (a) 

89 

V 7 bits turned on 



Bits: 1 0 1 1 0 0 1 0 0 0 1 0 0 10 0 1 

89 Illustration (b) 

9 bits turned on 



Bits: 1 1000 10 1 0 10 1001 1 1 
Illustration (c) 




A,, A (Grating 
Spacing) 




>FIG. 13 




PAGE 8/26 ' RCVO AT 10/2612005 4:47:49 PM (Eastern Daylight Time] * 8VR:USPTO-EFXRF-6/34 • DNES:2731609 « CSID: • DURATION (mm-ss):04-50 



OCT-26-2005 16=53 WARE FRESSOLR _ P. 09/26 

$0 4j| REPLACEMENT SHEET 




| 0.0016 
l 0.0014 
'% 0.0012 
% 0.001 
c 0.0008 



S, 0.0006 

° 0.0004 
o 

O.Q002 



9/26 

Illustration of refractive index profile for single 
grating with a period of 1 micron 



I 



I 



1 



v 




2 + . 6 8 10 12 14 16 
longitudinal position locotion on grating (micron) 

Illustration (a) 



18 



Illustration of refractive index profile for 3 colocated 
gratings whose period vory by 0.3% 

pr-r-r 




2 4 6 8 10 12 14 16 
longitudinal position location on grating (micron) 



FIG. 14 



— grating 1 



grating 2 



-grating 3 



Illustration (c) 



PAGE 9/26 " RCVD AT 10/26/2005 4:47:49 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/34 * DNIS:2731609 * CSID: * DURATION (mm-ss):04-50 



□CT-26-2005 16:53 



WARE FRESSOLA 



»JSf«rr 



P. 10/26 
REPLACEMENT SHEET 



10/26 

Illustration of refractive index profile for 3 colocoted 
gratings whose period vary by 3% 




longitudinal position location on grating (micron) 



- grating 1 grating 2 grating 3[ 



0.007 



Illustration (b) 

Index modulation, caused by superposition of 3 gratings where 
the pitch between each grating varies by 3%. 




FIG. 14 



6 8 10 12 
Illustration (d) 



PAGE 1 0/26 * RCVD AT 10/26/2005 4:47:49 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/34 * DNIS:2731609 * CSID: « DURATION (mm-ss):04-50 



□CT-26-2005 16:53 



WARE FRESSOLA 



P. 11/26 
REPLACEMENT SHEET 



11/26 




PAGE 1 1/26 4 RCVD AT 10/26/2005 4:47:49 PM [Eastern Daylight Time] * SVR:USPTO€FXRF-6/34 » DNIS:2731609 * CSID: * DURATION (mm-ss):04-S0 



OCT-26-2005 16=53 WARE FRESSOLR P. 12/26 




695 



12/26 

o Bit i Sit j B it | Bit | Bit | 
1 |2|3|4,5, 




(b) 



695 



I I I I i 



N \ l l 



rtirh 
I 



u 



rh 
I 
I 
I 



rl- 
I 
I 

! 



- » I I I I I I I l I \ — HH 1 h 



710 



712 718 



714 



716 




703 





: ^18 


701 / : 




^24 


/ 

/ 


k 705 W. /7 



7]0 730 712 70 ° 
\720 



732 718 734 




7 ]6 709 

-2. 



701 f ^ 

y / x/fv 24 



PAGE 12/26 • RCVD AT 10126/2005 4:47:49 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-6/34 ' DNIS:2731609 * CSID: * DURATION (mm-ss):04-50 



OCT-26-2005 16=54 WARE FRESSOLA P. 13/26 




PAGE 13/26 » RCVDAT 10/26/2005 4:47:49 PM [Eastern Daylight Time) * SVR:USPTO-EFXRF-6/34 • DNIS:2731609 1 CSID: • DURATION (mm-ss):04-50 



OCT-26-2005 16:54 WARE FRESSOLR P. 14/26 

|p ff| REPLACEMENT SHEET 



14/26 




PAGE 14/26 ' RCVD AT 10/2612005 4:47:49 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-6/34 * DNIS:2731609 * CSID: ' DURATION (mm-ss):04-50 



OCT-26-2005 16:54 WARE FRESSOLA P. 15/26 

REPLACEMENT SHEET 



15/26 




642 



. 24 



18 



20 652 654 



12 



f 



650 

A 



lllustrotion(a) 



10 \ 

Code= M . 



30 




666 



lllustrotion(b) 
FIG, 25 

21 

-J. 



lllustration(c) 



3 12 





32- --34 ^-36 

Code= 111Q1 IQIQIQnO 11101101010110 11101101010110 11101101010110 

FIG. 27 



PAGE 15/26*RCVDAT 10126120054:47:49 PM [Eastern Daylight TimeJ * SVR:USPTO-EFXRF-6/34 « DNIS:2731609 * CSID: • DURATION (mm-ss):04-50 



□CT-26-2005 16:54 WARE FRESSOLA P. 16/26 

££$ ! REPLACEMENT SHEET 




PAGE 16126 ' RCVD AT 10/26/2005 4:47:49 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/34 * DNIS:2731609 * CSID: * DURATION (mm-ss):04-50 



□CT-Z6-2005 16=54 



WARE FRESSOLA 



P.X7/2S 
REPLACEMENT SHEET 



17/26 




565 



ooo 
milium 



10 

lllustration(d) 





581 
18 

lllustratiori(a) 




571.20 5 66 



572 

10 

lHustration(b) 




573 



Illustration (c) 



574 




lllustrotion(e) 
FIG. 33 

18 

20 



580 




578 

lllustration(b) 
FIG. 34 

1ft \ 



18 



10 




IHustration(b) 
FIG. 35 



lllustrotion(c) 



PAGE 17126 ' RCVD AT 10/2612005 4:47:49 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/34 * DNtS:2731609 ' CSID: 1 DURATION (mm-ss):04«50 



OCT-26-2005 16:54 



WARE FRESSOLA 



P. 18/26 
REPLACEMENT SHKET 



18/26 




we. 35 



w 

U , 
r-nonoa. 



300 



D 



D 



DI 



0.5D<T<1.5D 
0;6D<T<1.2D 



-4 V- 

W 



300 d 

FIG. 39 



PAGE 18126 * RCVD AT 10126/2005 4:47:49 PM [Eastern Daylight Time]* SVR:USPTO-EFXRF-6/34 1 DNIS:2731609 1 CSID: * DURATION (mm-ss):04-50 



OCT-26-2005 16:55 



UJPRE FRESSOLA 



P. 19/26 
( REPLACEMENT SHEET 




FIG. 40 




□CT-26-2005 16:55 



WARE FRESSOLA 



P. 20/26 

RtTLACEMENT SHEET. 



20/26 



\n 

0 O 

lO . 

■~ o ^ 

Cs| 

li II II 

Q> <D a> 

T7 "O -O 

<? O O 

O O O 

1 I I 

,e©6 




o 

_Q 

E 

>^ 

CO 



.EE 

-o o 
q 



CO q> 



■Q 

•- o 

s » 



£5 

.£-3 

=58 



PAGE 20126 ' RCVD AT 10/26/2005 4:47:49 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-6/34 ' DNIS:2731609 » CSID: * DURATION (mm-ss):04-50 



OCT-26-2005 16:55 WARE FRESSOLA P. 21/26 

W i REPLACEMENT SHETT 



Cuvette adapter • 
plates 



internal open 

area for bead ✓ t 

movement | 

flange } 



6ead tube' 



21/26 



Groove Plate 




X 




504 



502 
8 



t 



Window 



500 



/ 



FIG. 43 



Sheath 
fluid tube 



Bead 
tube 




7^ 

Beads on 
way to 
groove plate 



8 



Beads self^align in 
groove plate 

FIG. 44 



Sheath 
fluid 
tube 



600 



502 Bits encoded / 
. \ on diffraction angles / 



Bead- 
tube 

504 



Window 



7* 



Sheath 

fluid 

tube 



8 



.Readout 
beam 



'Beads self-align in 
groove plate 



FIG. 45 



PAGE 21/26 1 RCVD AT 10/26/2005 4:47:49 PM [Eastern Daylight Time] • SVR:USPTO-EFXRF</34 ■ DNIS:2731609 1 CSID: * DURATION (mm-ss):04-50 



OCT-26-2005 16:55 



WARE FRESSOLA 



P. 22/26 

REPLACEMENT SHEET 



22/26 



500 



Cuvette adapter 
plates, 



Groove Plate 



Beads fall out 
of groove plate 
and flow bock 
into original 
tube 



502 

(Bead tube) 




FIG. 46 



Sheath 

fluid 

tube 



Starting Tube (1.5 mL) ^702 




Location 
pins 



710 
(Kinematic 
base plate 
for cuvette) 



'Sheath fluid' 
tube (l2mL) 



700 



7Q4 

(Cuvette top Window apprdx. 
[rx3"x1mm thick glass plate] 
Cuvette bottom is transparent 
groove plate) 



FIG. 47 



PAGE 22/26 * RCVD AT 10/26/2005 4:47:49 PM [Eastern Daylight Time] * SVR:USPT0^ FXRF-6/34 * DNIS:2731609 « CSID: * DURATION (mm-ss):04-50 



OCT-26-2005 16:55 WARE FRESSOLA P. 23/26 

#^ #|| REPLACEMENT SHEET 




PAGE 23/26 * RCVD AT 10/26/2005 4:47:49 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/34 * DNIS:2731609 * CSID: * DURATION (mm-ss):04-50 



OCT-26-2005 16:55 WARE FRESSOLA P. 24/26 

< : .gy ^ ~ 



24/26 




CM 



PAGE 24/26 * RCVD AT 10/26/2005 4:47:49 PM [Eastern Daylight Time} * SVR:USPT0€ FXRF-6/34 * DNIS:2731609 * CSID: * DURATION (mm-ss):04-50 



OCT-26-2005 16:56 WARE FRESSOLA P. 25/26 




PAGE 25126 ' RCVD AT 10/26/2005 4:47:49 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-6/34 1 DNIS:2731609 • CSID: ' DURATION (mm-ss):04-50 



OCT-26-2005 16=56 WARE FRESSOLA P. 26/26 

rpi ; $ JULT JLA l~JkM JBJV1' Mlttfcl 



26/26 




Q 



57 



PAGE 26/26* RCVD AT 10/26/2005 4:47:49 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/34 * DN1S:2731609* CSID: * DURATION (mm-ss):04-50 



TflTPI P PR 



